Alpinia purpurata (Vieill) K. Schum, common name red ginger belongs to Zingiberaceae family, and is a perennial, with nice inflorescences composed of layers of bracts arranged in spirals. The utilization of keeping-quality solutions seeks to prolong vase-life and to maintain the quality of cut flowers. This research was performed to evaluate the effect of seven pulsing solutions (during 24 hours) on water relations, quality (turgor, browning and curvature) and the longevity of cut red ginger. The experiment followed complete randomized design, in factorial arrangement. The following treatments were studied: 1) distilled water (control), 2) sucrose 2% + 8-hidroxyquinoline citrate 200 ppm, 3) sucrose 2%, 4) sucrose 2% + citric acid, 5) benzyladenine 10 µM, 6) benzyladenine 10 µmol + sucrose 2%, 7) quaternary ammonia 0,5 mL/L. There was no significant (P>0.05) reduction of the relative water content (RWC) of the inflorescence bracts, among solutions, in the first period (7 days) and in the second period (14 days) and, between the two periods for all treatments. Significant differences among RWC of some treatments were recorded after 16 days of vase life. The utilization of benzyladenine, benzyladenine plus sucrose and sucrose plus citric acid, in the pulsing solution, allowed to keep the flowers quality for longer periods than the other treatments.
INTRODUCTION
Alpinia purpurata (Vieill) K. Schum, common name red ginger is the most important cut flower of Zingiberaceae family, and ranks in second position, in economical importance, in the group of tropical flowers (Castán Baneras, 1997) . Red ginger is native to French Polynesia and other islands northern of Pacific.
They are rhizomatous plants, perennial, with nice inflorescences. The inflorescence of this species is composed of layers of bracts arranged in spirals and the true flower is small, white, ephemeral and emerges from the interior of the bracts (Criley and Paull, 1993) .
The longevity of cut flowers is determined by several environmental factors and is related to morphophysiological characters of each type of flower or inflorescence. This research had aimed to evaluate the effect of seven pulsing solutions on water relations, quality and the longevity of cut red ginger.
MATERIAL AND METHODS
The experiment followed complete randomized design, in factorial arrangement composed by two factors: holding solutions, in number of seven, and periods of evaluation, in number of three (07, 14 and 16 days). Three replications were used per treatment, with three inflorescences each, totaling 189 inflorescences. The harvest stage was established when two thirds of the inflorescence bracts were open, starting from the apex (Criley and Paull, 1993) .
The following treatments were studied: 1) distilled water (control), 2) sucrose 2% + 8-hidroxyquinoline citrate 200 ppm, 3) sucrose 2%, 4) sucrose 2% + citric acid (4-5 drops of citric acid (1,0 mol) to reach a pH value of 4,2), 5) benzyladenine 10 µmol, 6) benzyladenine 10 µmol + sucrose 2%, 7) quaternary ammonia 0,5 mL/L.
The evaluation of the qualitative aspects of inflorescences (turgor, browning, curvature) was done using a rating scale. Turgor: rating scale 3 = turgid; rating scale 2 = slightly withered; rating scale 1 = withered; rating scale 0 = very withered, discarded. Browning: rating scale 3 = none of the bracts with browning symptoms; rating scale 2 = 5 to 19 % of the bracts with browning symptoms; rating scale 1 = 20 to 29 % of the bracts with browning symptoms; rating scale 0 = 30 % or more bracts with browning symptoms, discarded. Curvature of the inflorescence in relation to the stalk: rating scale 3 = inflorescence was a straight line; rating scale 2 = inflorescence making angle ≤ 30°; rating scale 1 = inflorescence making angle between 31 to 90°; rating scale 0 = inflorescence making angle > 90°, discarded. The relative water content of the bracts of inflorescences was evaluated by the collection of bracts disks, in three times, with the destructive evaluation of the inflorescences. From each treatment, 10 disks of the medium portion of each inflorescence were taken. Soon after the disks were weighed and soaked in distilled water. The disks were maintained in hydration by a period of four hours. After the hydration period, the disks were placed in weighed-filter, weighed and dried in oven with forced-air circulation, at 70°C. The relative water content (RWC) was calculated using the following equation (Weatherley, 1950; Kramer, 1983) :
Turgid Mass -Dry Mass
RESULTS AND DISCUSSION
The loss of fresh mass of the inflorescences of Alpinia purpurata varied during the days of vase life, among the pulsing treatments. It can be verified that the treatment with distilled water presented larger accumulated loss of fresh mass, than the other treatments ( Figure 1 ). The loss of fresh mass at levels superior to 15% can provoke irreparable damages to the postharvest of cut flowers (Oveerbeeke, 1988) .
The pulsing solution containing benzyladenine and sucrose was the treatment that provided the smallest loss of accumulated fresh mass during the vase life of the inflorescences. It has been proposed that cytokinins prevent the increase in proteolytic enzymes activity during senescence, and delay respiration rate. The effect of cytokinins has also reported in many cut flowers (Shirakawa et al., 1964; Mor and Spiegelstein, 1983; Van Meeteren and Gelder, 1980; Whittaker, 1993; Lukaszewska et al., 1994) . According to Halevy et al. (1978) the treatments with cytokinins can also be efficient when added with sucrose.
There was not significant (P>0.05) reduction of the relative water content (RWC) of the inflorescence bracts, among solutions, in the first period (7 days) and in the second period (14 days) and between the two periods for all treatments (Table 1) . At the third period (16 days of vase-life), significant differences of RWC were found comparing with the other periods, on the pulsing solutions: distilled water (control), sucrose + HQC, sucrose and quaternary ammonia. The higher values of RWC were observed in the inflorescences treated with benzyladenine (87.17%), benzyladenine plus sucrose (85.89%) and sucrose plus citric acid (70.58%), and the latter treatment did not differ (P>0.05) of sucrose (55.98%). The water loss or water stress during vase life begins when the water content departs from the optimum value. The water deficit before flowers harvest can result in the reduction of growth, in the fading of flowers, in the reduction of turgor, in the increase to susceptibility to the physiological disturbance caused by chilling and acceleration of senescence symptoms (Kays, 1991) .
The pulsing solutions of sucrose plus citric acid, benzyladenine and benzyladenine plus sucrose allowed the quality maintenance and longer vase-life of the flowers ( Table  2 ). The maintenance of the quality of the inflorescences proportioned by the solutions containing citric acid can be due to the fact that in the water transport is better and they acid solutions can inhibit the action of endogenous enzymes, responsible for the blockage of the stem, or to avoid the development of microorganisms, as exposed by Rogers (1973) , Zagory and Reid (1986) . In agreement with Nowak et al., (1991) the sugars play an important role in delaying flower senescence symptoms. Application of exogenous sucrose maintains cell membrane integrity, mitochondria structure and function, improved osmotic potencial and water balance of cut flowers.
The senescence of cut inflorescences of Alpinia purpurata was characterized by water loss, bracts browning and curvature of the inflorescences. The treatments citric acid plus sucrose, bezyladenine and bezyladenine plus sucrose delayed these symptoms. There was not abscission of the bracts. Tables   Table 1. Relative water content in bracts of inflorescences of Alpinia purpurata subjected to different pulsing solutions and evaluated in three periods, 7, 14 and 16 days. Figures Fig. 1 . Accumulated variation in the fresh mass of cut inflorescences of Alpinia purpurata submitted to seven pulsing treatments.
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